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(54) MANUFACTURING METHOD OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce no recess on 
the silicon nitride film liner of a trench shoulder part 
even when the film thickness of the silicon nitride film 
liner is made thickness functioning as the liner. 
SOLUTION: A silicon oxide film spacer 27 is formed on 
the opening part side wall of the silicon nitride film 24, 
the silicon nitride film 24 and the silicon oxide film 
spacer 27 are etched and masked, and a trench 28 is 
formed on a silicon board 21. The silicon nitride film liner 
32 is formed in the trench 28 on the silicon board 21 
removing the silicon nitride film 24 and the silicon oxide 
film spacer 27. After the silicon oxide film is filled into 
the trench 28, the silicon nitride film liner 32 of the side 
wall of the silicon nitride film 24 is also simultaneously 
removed when the silicon nitride film 24 is removed by 
hot phosphoric acid, it is not easily immersed to the 
shoulder part of the trench and the recess can be 
prevented because the silicon nitride film liner 32 
sandwiched by the silicon board 21 and the silicon oxide 
film with the shoulder part of the trench. 
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(54) *iw*tt*o«a35rt* 



(57) [S«D] 

[1KB] S^!» =iVgfc^-Y-?-©ffiiJ¥ar 7 Lt 

~>y ='^mtm2 4<Dmanmm^>v 

= Vift^^-t2 7«L, f y = ^ttfltf* 2 4 
*5<fct^>y = VK-fblK^^— y-2 7 
t Lt> !) a ^SS 2 1 1: hvyf 2 8 Srf^t 5 0 
->y =t^mtm7^ -T3 2.tt, M^V^2 8F*k v-y = 

>-mtm2 4±*j«ti^v-y =» ^muR*-*— y- 2 7^i& 
*ufc->y =vs«2 i±^^-*-s. huvf 28rt 
tc-> y 3 ymtrnzftm^fr®. > v => ^mtm 24* 
mm^m^-r z> 1 1 , •> y => ^mtm 2 4 ©{bus© -> 
y =>^-fbM7^-t-3 2 tra«p{ciijfe*$*i,s*s, hu-v 
^msb t © wi-, -> y = 2it->y.3 v-g^at- 

5 0 
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iulE->y 3 v^KcoBSPW-lillit-v'y ^^-fbK^-^ 
-- y-£®/&^-5Xf£t, 

fulB->y 3>iW±0 ! v'!' 3 v^-fkBi;* -?•—!*-&-<?■ 
tufE-> y 3 ^^kM^^— 9-^^* Lfc^ huIB b f> 

-> y 3 ±±m i- -> y 3 v^jsi 7 •* ZM&t s 

* s ± o \z. > y = ymtm*Kf&-t s isi . 

tuis v y ^ v^M^^«^fK-e^*-r s it t sr* 

3 ^itm^^ik. *s y ^ ^S«Ji^:S»c:SfiiE-> y 3 

m J: 9 J¥ < m&L £ 5 ^ t £ W<gt 1 1" -5 If 1 fs^ro 
[M«94] gflp$r*-rs->y 3>^-ft:M*i<t^coJh 
I8i, 

SuiE->y 3 vsftjKfciTj^^Jf ->y 3v®f{t:^rogg 

P<D{RiJM(-->y 3^K-fkM^^— D-^Mtsist, 

iuiE-^^^ffiv-y 3^^*3J:u ? ->y 3^®^^^ 
t^^*t5ist, Hute->y 3^K-fb^-<— 

•>y nyssiiii;-/!) ^^mitm^^i-^m^rt^ 
mfe->y 3^s^7-i'^±(-ftiiB f w^ss^k:* 
t. 

tuiE-> y 3 >mkmzmM®tmmr~m3ii- % i§ t 
[»**5] tuiE->y 3^®?^^^— y-«. mns->y 
y 3vs^±^s(c:ttifB->y ^ymtm*^— y-rofc* 

^~>y 3^^§r^L/r<72~>y 3>-^a§r^ 



[W*«6] SulBv-y 3y«ftl5-ftB, BW«S5n' 
m«t DJP<»j**'*u6r tSri|#»i:i-5ll*«4fa^ro 

feSi: LT^S*^^ KfeS^rofejjftiSr^JE I PA 
**-CtT 5 ' t IS t W#B 1 * fctt»*« 4 12 

[11*48] (a) >>!)3yS«±K*10">y' = ^* 

•daws it*-* y ^ygfci^iftMiv uy^>^? 
m p ziftum, 1 ©-> y 3 xiMtfli* i w y 3 ^awa* 

IcMtSH.lSi:, (b) ilII^7S©->y3 
^StSXtcSg 2 (DWMtm&m&L L v r'oJB 2 ro^t^^r 

v- y 3 vBMtntis <t xf-> y 3 i^mt^cD maz titzmst 

\zi/V 3 v^kK^^— y-^r®^ U y 3 vS^Jkd 
MPSr«He^f«flB«<Oi£*'fci-'5*2Xei, (c) J(f 
2Ig^Tt« WI5->y 3 ygfkRfcitfv'!) 3^-ft 

Hul5~>y 3 va&R0>0f€««fc h w^Sr»j«-*-5SB3 

igi, (d) ^ 3 is^Tt, tuiE-> y 3 ^mtm* 

y-SrBfeafe-L, ->y a.vKfcK*^— iWBfc^Sftfc 
-> y 3 t , tuis h v^oftlgicf&^k&K: J: 

(e) I41t^7», *5IE->y 3V^bK7^-7-Ji{- 
h V^^^^JCffi* 5 <£ 5 4 -> y 3 >-M{km&]& 
^t5S5lSh (f) BufE-^y.3 

SWEJB4'>y 3 ytfclil:^*t5^6Igt, (g) 

m 6 ig^it, ttria v- y 3 v^uRtrXMnmnKic j: 

»)iSt5S7Ilt, (h) f7IS^7i, WJE->- 
y 3>-*K_t{c^t±SLfcm4->y ai'KfclKrHtS-i-* 

[fS*iI9] (a) •>!)3yS«±nsi©->y 3 yK 
<UR. -> y 3 v»f bflfcfc J: 2 oKftJK trffi^jft. 

yBf^«^^j£:v^§Bp$rBuiE^rro->y 3^^^ •> 
y 3 vftffcfltte ± 2 t>WtVtMK.m&trt& & 1 IS 
( b ) 1 1 lS^7t©'> y = ^S«±CI3 roS 

X ?xjrf-^y^ Lt, ffifS^ 1 CD y 3 vK-ft;^ >>• 
y 3 vaMfcjR*3±t**2 ©»fl2JBOMP SttfcfllHEtci/ 
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i, (d) I3Ig^7t, fufE3? 2 -> y =i ^Ifcftjfcto 

J58t5f 4lSir, (e) S4Ig^7S. «ulS->y = 
yiftK7^t.ll: h n^#sfe£»c:S* 5 J: 5 fclS 5 

->y = ^iMbitftjRrtt- sist, (f) «5is 
a* s siui-2.*T% suie^5v-y ^vgsftssr^ts 

S6ISi> (g) f 6Ig^7t, SufEv-y avSHfc 
«Sr«y»i«S«fcJ: 7 XSt, (h) #7 

is^Tt, fiuisv- y = vx«±^ffl u*:SB 5 > y =» 

[0 0 0 1] 

-f^ (SiN liner) ?rtt^>ST I (Shallow Trench Is 

olation) «ttfcAv^^ttM«>*Ut^feK:Bqr 

5. 
[0 0 0 2] 

[U&<D&.m L S I ^*5it-5^roffi^BfSWi L 

->y =ySM^l*5S.T i Sflfasjlv^tvcv^o 
r©sTisfi;fcv^ h u>f-^m<omt\z. 

i/mitmx'tg.ibzmz. b uv^rtacM^y = v^bi 

[ooo3]tiTic, vy^ytft^^t^t^s 
T I #36fcffl^fc«*<&¥Wflc*«©«i£#ife«:B 4 *5 
±VH 5 L^KIH^-So 

[0 0 0 4] (a) $11111 £0>XS©55T««:Br 
4 ( a ) l^-TJ: 5 K, >> y = >-S« 1 -kic, y 

5. bis^&Bf&ZtiZffifetommz. Matt 

[0 0 0 5] (b) ^21811, Z<DTM<Z>75T&.&m 
4 (b) \Z7jk1-£o\Z, $HSx7i> Uv 5 * r-^* 

[0006] (c) i3iitt, £©xg©^T««rH 



4 (c) fc^l" <fc 5 C f 2lS^7t, hU>-^8<7? 

f 8 ©rti^A/T-i/ y ^ vift l iiic, 

[0 0 0 7] (d) $411(1 rroXSO^Tm^El 

4 (d) iZTjk-rxoi^ i3is^7«, ->v^^mt 
iz s mtmi 4 &Mt5. 

[0 00 8] (e) $511^ rOXm^^T^SrHI 

5 (e) f4lS^7t, KftgUro 

fctt^y^y^ifc^Srfflvvc, ->y avtt-fbJBt?^ 
1 2 * fc tty< y K*flsR 4 <OJSffi**«tmr 5 * T?^YbK 
1 4 4:J§6*i-5. 

[0 0 0 9] (f) $61114, i©Iiro^7&S:i 

5 (f) {ZTF-txoiz^ *5xs36T*. mmwmm* 

[0 0 10] (g) $71111, Z.<DTM<D5Z.T%.*m 
5 ( g) tc?jvr«fc 5 id, $6Ig^7t, ^K^*^ 

[0 0 1 1] Xig^Mit^-ffifCfeVNT, $6IST?, 
y K*flJH4 *1&mmmz3: <9 4: #, /«y K 

«{tiR4<oay«Kfi!ifiL.fc'>y =^i«7^ti 2 1>' 
$7iit\ •>y=>'fftK7'-fti2o[yi*i 6 

ri^K-ftiKl 4»Ct>DD^l 8 25S^CS 0 Fahey et al. U. 
S. Pat. No. 5, 447, 884 ti, r.<DHfl^l 6. SrB&lt-f- 
(C, •> y 3 VSftK7 ^tl2(Off$S:Snm«TIC* 
<^^i-5wtS:BB^LTVV5. La>U Fahey et al. 
U. S. Pat. No. 5, 763, 315 »i, i/V => ^iftK^^t 1 2 

[0 0 12] 

±34©«3S*&Ttt, ->y =vaE^fc«5W-?-KDD*Sr* 

7fc^tt/ct..<7?T*fc'9, ^E-wiWtt, ->y =Vg'ft:JK7-l' 
-7-<7?ff^Sr5 nmJ:l9Ji:< LTt^y = ^S-ffcM^-f^- 
{CDfl^-*^C^v\ ->y 3^-fkK7^^-Sr*-r5ST. 

[0 0 13] 
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v^MPSr*i-5->y 3V^kJKSr'>y aV'MRJiKJR* 

BiflSv'y a^bK^^- -y-Sr^-fSXSi:, lulEV 
y .3 >-K-fkK^^— y-&6£5feLfcSL tUIE M^^-cort 

~>y zi^mv&y't-rommz. ->y ^>mitm^^<~ 

milLTiES^n-Sc ->y ^^»bfflt*5Rj»iB8E«teJ: 

So 

(2) *38||OD^3|[(#:SE«©JSt3e*ifett, ±15 (1) ^ 

^mtm*te&&. -> y n ^s«±ikS(CBuis-> y = v 

v-y = V^ffc^&g^'&^S'^^'K.fc (Juiy^y^ 

(3) ;«88©^*#*«0>»3feMStt> ±IS (1) m. 
tctJV^T, lflfB->y 3>'iM7'ftii« ^5nm 

(4) **K©¥*#»«<0»jS#8sH:, HPtrtf-fS 
~>y =i^&kmi$£xf-*:<o±<K>i'x?m~>y 3v&<fbiK 

4: v- y a y*SJ:t»jJt5Ig t . Sul2-> y 3 vftfb 

«L ffirfSv-y =vKflsK*'<— J-Sriit5iSt, iff 
jfcufcau dmb M^^ortaesr-grtr^y =^ss±^ 



y = v»k«S:5tt»Bwe*-e»*i-sxet t-^tf. 

(5) ^K<D^fr^g©»5t^fe«:, 'IB (4) q{ 

k^t, *ErfE'>y sv^-fkK^^- 1 y-f±> iiaiavys. 

= yi««t, f y 
3 vs«-h^B5»-taiE"> y =» >»flsii*'<— - y-cofcio&o 
~> y 3 >>mitm*Mi& l, r © -> y 3 ^Kfldjt&ifcMt 

31 yf yyiC i !9 31 y ^ y ^ L T^-f 5 - t 

(6) *»W©^a|tfr*«©«l3S*«feH:, ±B (4) * 

jc&vt, iW!E->y ^^mtm^^-f-^ i©55nm 

(7) #»9i©¥3*flES«<B»3S#ifcH:, XIE (1) m. 
£fctt.(2) Wctev^, mfShu-^Sr^-rsxS 

[0014] 

*^J©^*{*:ait«(0«3fcErifcS:Hl*JJ:tJ«H2 Sr#flBL 

[0 0 15] (a) IllSll -COXSro^T^SrlH 
l (a) (c^-r«t 5(-, ->y =^SS2 lJbfc, MMfefl: 
SrSr/Bvv-c, /< y KIWIs«iUr*ia>i'y aVIWkJBt 

roxtc, cyDfeS•ffl^^•c. /<y K^-fkKi: LT->y 3 
^S-ftK2 4&-, 0!lx.ti, ff£ 1 0 0~3 0 0 nm<£>$5 

WtrMV^T, lflpgi5co->y 3 v^-fbK2 4*SJ;V01 co 
[0016] (b)- *'2XStt, i:<OXSO^T«S:H 

1 (b) tftipic f ns^Tf, 

-y2 6»*Lf:ti:, ill:, CVDj£Srffl^-£\ 
12©->i) 3>^-fkM^^ft^ ;: ti:5„ iSfct^. K^Waiy 
^v^K%^fflv^x. ^2co->y nyKftK^SMx 
y^V^tCj; Uaiy^y^ LT, ->y ^yiftI2 4 
*5±V*l co->y 3>iM2 2C0MP«FPC0{»|ffi{C, S 

2 co-> y 3 vsMkKfcs' y =» vBMkflt^.— y- 2 7 1 l 

tt, ~>y 3V^-fk^2 4<OMP|R5£:5e£K:St8:L&i^ff 
*»=»!JEi-SiJJ»*!S>9, -ffil^.tf, llP»OB#2 0 0 
n.mit5i, -ero^ffc5 1OOnmJ;0»l« 

OTxiS. 3 0~8 0 nm(75t5ffli:i--5c 
[0 0 17] (c) S3I1I4, rcoxmco^T^:4rll 
1 (c) KtipC, I2Ig^7t> ->!i3yHb 
i2 4*Ji^>y3ylftS7s'<-t2 7 ^y=f-l^if 
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*.fi, «S 2 0 0^5 0 0 nm©«l-e»J5lct5. f^K 

h u>-^2 8 *mj&irz>u, .Hn«©vy =i^m^2 1 

t#8S«"C«lLfcft, WErPA**KJ:9, 
[0 0 18] (d) SUXStt* I©l8^7ftSrH 

1 (d) ^-ri5i-, i3ig^7s> AmnfttrA 

tc, aWMttfcfcJBvvr, huyf2 8M^«l 

m3 0 4, #l;tfi. JP^ 5-1 5 nm<0<Bffl-CJgjlJcU 
bi/yf 2 S^SSr^^y =>Sfi2 1 
CVDar£:/El^T, i/y3yiftl7>ft3 2 

fftt, vy 3y»fkis^^t2 7^KffSrjg2<z>vy 

3 2 OlWSr 5' n m J: 0 * < Rftt 5 i i t 5 B 
[0 0 19] (e) IgSXSta, Z<DTM<0$ET&&m 

2 (e) |C3M-J:5fc.. *4XjB*T1I, Wa^ft 
R7^t3 2±l:, CVDMfV^T, M^>-^2 8£r 
T^^tt-r-S i5l-> £ 4 <D y a vKteffll 3 4M 

[0 0 2 0] (f) fg6Xmte. £0>lStf>5feT*S:ia' 
2 (f) VZfMrXiK.. ^5Ig^Tt, »4^>y3 

^^kffi7-f ^3 2 ifcfiv^y 3 ylft!2 4(^)11^ 

[0 0 2 1] (g) f 7Ig(l :©I80^T«*:H 
2 (g) fc«i-J:5lc, ^6lg^Tf, MMMfeffiRt: 

^vnt. v^y =>m\M2 4 5. 

[0 0 2 2] (h) i8Igfi, ^(DTM^T&^m 
2 (h) "fc»-*-J:?te. *7I8ST«, JB 

ivi\ * i y = ymui 2 2 - «± ?/ y = vies 

[0 0 2 3] W±<£>£ v-y 3>^>fkK2 4<^{|ij|f 

4 h UVf2 8©rt«36»6"S/y =iySftiI^^-f 2 7 

<fcBt9^^3 2f4, M/yf2 8rtfcJ;tJ { v/y-3ySft 
Bt2 4JbJX^»^ H/yf2 8t'>y3yiM2 4&1 

2 1±l:t)M^tt5o M/yf28rtC 
->y =vlMUII3 4*r*«Lfc«. ^7IgT% *>y = 
^»bH2 4fcl»*IHWK-eife*i-Si:#, 



M 2 4 ©flji^ v/ y 3 y t{bK7 1 3 2 t>Hfl#ti|» 

hU^MS5tOra^iXy =r>£^R2 1 ± 
^«j«Sttfc^y 3ytftl7>ft3 2fi s v-y^g 
S2 1t^y3y^l3 4(.:ft^p^t^ KMf 

«7^ft3 2tt M^yf2 8(BW»*^Bfc*$;hr*\ 
3ySftR7^ft3 2 0DD*ttJS4L6v\ 

yayftbii?^t3 2d^>y 3i^£^2 i^fe^ttj-r 

[0 0 2 4] »2iaS«<Z>#W#:3£ltO«JS*«fe 
i/yf^t5i:#9x 7 fy^^^i: LT V v-y 
:yy 3ySftl?rfv^5^-cfc5o 

[0 0 2 5] (a) »llgtt, roXSO^T^^ia 
3 (a) 5 SBl»fi«i:"ra«t. 

S«4.lJt^, SlOV!) 3V»<blK4 2*3±^>y 3 
ylft!4 4^ML, £<b{d, ^(D±C, CVDM 
ffl^T, Jp20S^y =VlMUi-4-5 3 
0-6 0nm©JSItrt*S*5, 2fcic, Jgl 

V^f/N7-y4 6 4MU BlP«BOS!2 
<7>v-y 3y8ftg4 5, >y 3yg{kg4 4feJ:D { Il 
©yy3yt{«4 2 *«ft»#tt^y^:^K:,k 

[0 0 2 6] (b) jg 2 iSliv' - ^XS(D^7«S:H 
3 (b) "fc:Si:J:5fc, JB l xSffeTSL *lH»ffilt- 
V"^* 6 *:|ft*L*:«fc s 139 

v y 32 v^bK (us i sosflio* 2 v- y 31 ^mmftc 

*rrit***, I29i/y3ytftl4 5, ^Ja 

*3©->'y a^iMUifc^y 

-t4 7.iLt8fS*5. 
[0 0 2 7] (c) S3Xg(l ^<DXS<D^T««:.B 
3 (c) ic*-J-J:3lc; JS2XS36T1*, ^2^yy3 

8 ZMtft-fZo 

[0 0 2 8] (d) S4IS(4, CO>Xg<£>3gT1£«:EI 
3 (d) Ki«-*M:3fc:. f 3Ig^m #BBgtt«:/8 
^T, fR2<Di/V =a^KftJBt4 54oi^>y a^SMfcR 
^-t4 7t(feiU *lSHS«i:ro*l:,'S4^> 

[0 0 2 9] (e) $5Ig^m Kl|Hfe«l2:in«t 

[0 0 3 0] H±^i5l^ v/y3yifcg4 4coftlS 
J:M/yf-4 8 (Dftmfr h is V = ^■MfcBfc*'*-- * 4 7 

ftR7^t5 2H Kuyf-4 8teJ:^yy3ygft 
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JK4 5JEW^IC, IWVf 48i->!)3Vt«44f B 1 
(Di/V al'WLftMX'*— V-4 7 £rB£*Lfcv-y a^SS 

B£3r;fc« Lfcm, > V = ^"SAYM4 4 Sr^K^JST^ 
5 t # , y = ismtWk 4 4 tf>ffiffi<£> -> y = V^-fb 

Wcov-y 3>-S«4 l±{C^$4xfc'>y aVU-fklK? 
^f5 2ll v-y 3yM4 1 fcv'yaVKfbll^J 

[0 0 3 1 ] 

*38K»cj:ixtf,' hw^rojgfifctt, v- 
y =2^&4tE&v>Mo<DmwiizBi&viz'>V => v-gtftiK;*. 

->y =t vK-fkK^^— tf-SrBfc^L-ca^fr 5©-?, v-y 
3VS-(kK<?5ffil^t-^^;$tLS'>y = v-^ft:^v 1 'r^ 
^/ftt&il LITEM ^5->!J= V^b^Wilffil-^ 

sav •> y => va^*jiM»iHS!«^-t 0 us**-* - * t 



[El] *3SWO»l3feKS«t«'S**f*:aE«oJBift 

[B2] Hll Ci<^l»it«5*i#:gffflS! 

[B3] *«raoaS2 5felfe«H(t|R5i|feg»flcSe1lO«|3t. 

IB 4] ««f^*Ii©Si*fe^Iilt^t 

[El 5] H4tiWi<l6*«5**flc§fe«ro»St*«fe*X 

2 1,41 ->!)3 v-S*£ 

22,42 mi (vm-itm y Kie-fkffii) 

2 4,44 v-y a^SfrflSJR (^y K*ffcffll) 
2 6, 4 6 v-v 5 * — >- 

27, 4 7 ->y 3 vK'fbK-^^— y- 

2 8,4 8 h U-V"^ 

30 m 3 co v- y => v®tffcSS OKfflMbfflt) 

3 2, 5 2 v-y = v-S-fbJg^-r -f- 

3 4 f 4©->yay^M (f&ig^iSf/B v- y = 
45 ^2co->y =>^mitm (-^^/s-v-y =^>mt 
so * 4 <© v- y =» k oramcr) 
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